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SUBJECT: Operable Unit (OU) 4 - Interim Remedial Action (IRA) 
Performance Monitoring and Sampling Plan (PM&&P) - Quarterly R&ox-t #3 
Naval Training Center (NTC), Orlando, Florida 
CT0 107, Contract No. N62467-89~D-031/107 

Dear Ms. Nwokike: 

Harding Lawson Associates (HLA) has completed the third quarter of activities described in the 
Performance Monitoring and Sampling Plan (PM&SP) located in Appendix B of the Interim 
Remedial Action (IRA): Conceptual Design and Performance Specification, Operable Unit 4 (OU 
4). A brief background of the site history and conditions at OU 4, as well as a technology 
description of the recirculation wells can also be found in that document. 

The objective of the PM&SP is to collect field sampling data and report the results to evaluate the 
effectiveness of the IRA. The first quarterly report was issued on April 16, 1998, and covefred the 
period from December IO, 1997 through March 12, 1998. The second quarterly report covelred the 
period from May 15, 1998 through August 3 1, 1998. This third quarterly report covers the period 
from September 1, 1998 through December 3 1, 1998. Only three quarterly reports were issued 
during the first year of operation, as several system shutdowns required stretching of the monitoring 
periods to allow time to collect sufficient data to adequately evaluate system operation 

This quarterly report will discuss the following: system operation activities; hydraulic performance, 
groundwater contaminant concentrations in the influent and effluent of the treatment system(s), air 
emissions produced by the treatment system(s), groundwater contaminant concentrations in 
downgradient monitoring wells and drive points, conciusions and recommendations, and projected 
activities for the next quarter. 

SYSTEM OPEMTION 

The OU 4 IRA treatment system consists of two recirculation wells designated WB-1 and UVB-2 
as shown in Figure 1. The treatment system was started on December 10, 1997. The details of the 
subsequent system operation through August 3 1,1998 are included in the first and second quarterly 
monitoring reports. 

Engmeertng and 
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As discussed in the second quarterly report, the recirculation wells began to experience degradation 
of performance due to the entry of fine silt into the wells during July and August 1998. The 
ensuing low flow rates (estimated between 1 and 3 gallons per minute [gpm]) continued into 
September and October 1998. SBP and Bechtel were developing plans to modify the IRA to 
address this problem when SBP declared bankruptcy in late September 1998. Roy F Weston 
(Weston) assumed SBP’s responsibilities and continued to work with Bechtel and HLA to 
implement the system modifications. Both recirculation wells were shut down on November 9, 
1998 for maintenance, including redevelopment, upper screen replacement, reinjection system 
improvements, and addition of a biocide to prevent biofouling. UVB-1 was restarted on November 
24, and UVB-2 was restarted on December 9. At the end of this reporting period (December 3 1, 
1998), both recirculation wells were operable, and Bechtel and Weston were engaged in optimizing 
the systems and returning the IRA to continuous operation. 

IRA MODIFICATIONS 

The primary operational difficulties experienced by the IRA included entry of fine silt into the 
wells, and high re-injection pressures limiting flow rates. To prevent the fine silt from clogging the 
system pumps and reinjection screen, a second pre-packed screen was installed in the upper half of 
each recirculation well. The filter pack of this new screen was considerably finer than the filter 
pack used when the recirculation wells were initially installed. The submersible extraction pump 
was then lowered into the new upper screen. It was expected that any silt entering the wells would 
collect in the annulus between the new pre-packed screen and the well casing. 

An external groundwater storagefreinjection tank was also added in an attempt to address the low 
injection flowrates due to excessive injection head. The addition of the external tank served two 
purposes. Firsf because treated groundwater now flows out of the internal stripper and into the 
external tank by gravity, the water level in the stripper is maintained constant. This slerves to 
maximize the residence time of contaminated groundwater in the stripper, which should improve 
stripping efficiency. Secondly, the new external tank permitted the installation of ;a larger 
reinjection pump with greater head capability. The original reinjection pumps were housed within 
the small sump of the internal stripper, which limited the size of the pumps. It was expected that 
the new pump would allow the IRA to operate at reinjection flows in the 6 to 8 gpm range. 

A more detailed summary of the modifications and field activities performed during this period can 
be provided by Bechtel. 

HYDRAULIC PERFORMANCE 

As in the previous two quarterly reports, the head response study was used to evaluate and verify 
the zone of influence generated by the treatment systems. Head response was monitoreld in six 
wells adjacent to WB-1 and two wells near WB-2. 

The eight wells being monitored are arranged in four clusters of two wells as shown on Figure 1. 
Three clusters monitor the hydraulic performance of UVB-1 : OLD-13-OW6A and OLD-13- 
OW7C, OLD-13-OW8A and OLD-13-OW9C, and OLD-13-OWIOA and OLD-I3-OWI 1C. 
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These clusters are located north of WB-1 approximately 50, 30, and 15 feet, respectively. 
OLD-13-OW 12A and OLD-13-OW13C are located approximately 15 feet south of UVB-2, and 
monitor UVB-2’s performance. Bach cluster is made up of one shaliow (A-interval) well 
screened from 6 to 1 I feet below land surface (bls) and one deep (C-interval) well screened from 
40 to 45 feet bls. The shallow wells are influenced by the groundwater extracted by each 
recirculation well, while the deeper wells in each cluster monitor the zone at which the treated 
water is being returned to the aquifer. This extraction/injection process creates an upward 
circulation pattern in the aquifer, resulting in a water level differential between the shallow and 
deep piezometers. The magnitude of the differential is a function of the recirculation rate. 

All eight observation wells are currently being monitored using TROLLS Model SP4000, 
manufactured by In-Situ Incorporated. An SP4000 is also in each recirculation well to monitor 
drawdown. The Troll in -0W7C failed in mid-October. However, because this piezometer is 
located farthest from UVB- 1, the loss of this Troll did not have a significant affect in the ability 
to monitor the hydraulic performance of the recirculation well. 

The comprehensive water level data tables are found in Attachment A. 

Hydrographs showing water level elevations versus date are included in Attachment El. Note 
that the dates are referenced to the beginning of the third quarter on September 1, 1998. 
Hydrographs are provided for each well pair: OLD-I3-OWO6A/OLD-13-OW7C, -OWI(A/- 
OW9C, -0W lOA/-OW 11 C, and -0W 12A/-OW 13C. Water levels for both WB-1 and WB-2 
are also included. A plot of rainfall data for the same time period is also attached. This 
information helps to distinguish between the natural fluctuations of the water level due to 
precipitation and the effects that the treatment system has on the surficial aquifer. 

The daily rainfall data was obtained from the National Weather Service, which operates a 
weather station at the Orlando International Airport (OIA), beginning September 1998. OIA is 
located approximately 15 miles south-southeast of the site. All rainfall data is included in 
Attachment C. 

Wells -Owl OA and -0WllC are located 15 feet from WB-1, and therefore exhibit the igreatest 
response to pumping rate in that recirculation well. Well pairs -0W 8A/-OW9C and -OW6A/- 
OW7C respond to a lesser extent because of the increasing distance from UVB-1. The head 
differential in -OWlOA/-Owl 1C was approximately 0.6 feet at the beginning of this period. 
However, the performance of WB-1 slowly deteriorated during September. This is shown by 
the increasing water level in WB-1 and the corresponding decrease in the head differential 
between -0W 1 OA/-OW 11 C. From the end of September until the November 9 shutdown, WB- 
1 alternated between several relatively short periods of running and non-running conditions. 
Flowrates are believed to have been fairly low (1 to 3 gpm), as borne out by the minimal head 
differential between -0W lOA/-OW 11 C. The low flows also reduced the size of the 
recirculation cell around WB-I, as shown by the lack of response of the -OW6A/-,OW7C 
piezometer pair during this period (up until the failure of the -0W7C Troll). 
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In general, UVB-2 was also operating at extremely low flows prior to the modifications. The 
UVB-2 hydrograph indicates little if any drawdown for the first three weeks of September. This 
behavior is consistent with siltation of the pump impellers. This was confirmed during a 
maintenance visit in late September. UVB-2 was not operating from late September to mid- 
October. At this point, a maintenance visit restored UVB-2 to operation. The hydrograph for 
-0W 12/-OW 13 shows very little head differential between these piezometers until, mid-October. 
This indicates that a recirculation cell had not formed until this time, and is further evidence that 
although UVB-2 may have been operating, it was likely with Iimited effectiveness. 

. 
INFLUENT AND EFFLUENT DATA 

Water samples were collected from the influent and .effluent ports of WB-I on September 29, 
1998. The samples were collected in 40 milliliter (ml) vials preserved with hydrochloric acid 
(HCL) and shipped to an offsite laboratory for analysis using United States Environmental 
Protection Agency (USEPA) Method 8021 for volatile organic compounds (VOCs). A table 
summarizing the results of this sampling event can be found in Attachment D. This data was 
collected to measure the efficiency of the recirculation wells and ensure treated groundwater met 
proper discharge criteria. Unfortunately, WB-2 was not operating during this sampling event, and 
no influent/effluent samples were collected. 

The efficiency of the stripping wells can be determined by comparing the influent and effluent total 
VOC concentrations. The stripping efficiency for UVB-1 was 89 percent, which is comparable to 
previous sampling events. However, the samples were collected prior to the system modifications, 
The addition of the external reinjection tank should have increased residence time in the stripper, 
and therefore improved the stripping efficiency. This will be evaluated during the next quarter. 

Table l-l from the IRA: Conceptual Design and Performance Specification, OU 4 defined the 
treatment sphere discharge criteria for tetrachloroethene (PCE) as 8 pg/l, trichloroethene (‘ICE) as 
80 pg/l, and total 1,2-DCE as 70 I@. These discharge criteria were established based on Florida’s 
Surface Water Quality Standards for chemicals with an assigned standard. All other effluent 
contaminants of concern should meet Florida’s maximum contaminant levels, where applicable. 

The effluent discharge criteria for total 1 ,ZDCE at UVB- 1 was exceeded on September 29 (110 
pg/l). The total influent VOC concentrations measured at UVB-1 were 1140 pg/l. 

MONITORING AND DRIVE POINT WELLS 

The drive point wells and monitoring wells were sampled on September 29, 1998. The samples 
were analyzed at an offsite laboratory for halogenated VOCs using USEPA Method 8021. A 
summary of the VOC results is found in Attachment D. 

Monitoring wells that were sampled were OLD-13-09A and OLD-13-22B. The drive points that 
were sampled were DP-2 and DP-5. 
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Monitoring well OLD-13-09A is located approximately 100 feet west of UVB- 1 at the edge of 
Lake Druid. Laboratory analytical results from this quarter indicate total VOC concentrations of 
718 pg/l. This repr&ents the lowest concentration of VOCs detected in OLD-13-09A, continuing 
the downward trend observed since May 1998 (then total WCs of 3,890 pg/l) (Figure 2). 

Monitoring well OLD- 13-22B is located approximately 20 feet south of UVB- 1, and is screened 
within the recirculation cell from 27 to 32 feet bls. The VOC concentrations in this well dlecreased 
from 116 pg/l in July 1998 to 48 pg/l during this quarter. Because OLD-13-22B is located directly 
within the UVB-I recirculation cell and is screened near the lower discharge screen, tlhe VOC 
concentrations in this well react quickly to changes in UVB-1 operation. 

Laboratory analytical results for Lake Druid drive point well DP-2 indicate a decrease in total VOC 
concentrations from 1,380 r-lg/l on August 18 to 1,097 &I on September 29. Total VOC 
concentrations in groundwater collected from DP-5 decreased from 550 pg/l on August 18 to 495 
pg/l on September 29. These total VOC concentrations in each drive point are the lowest recorded 
for these locations during the IRA monitoring program (Figure 2). 

The overall trend of VOC concentrations in all downgradient monitoring wells and drive points has 
continued downward (Figure 2) when compared to data collected during the previous monitoring 
periods. 

AIR EMISSIONS 

Offgas samples were collected for the first quarterly report on February 4 and February 19, 1998 
from both systems and analyzed for VOCs using USEPA Method T014. The total mass of 
contaminants emitted from both WB-1 and WB-2 combined was less than 0.2 pounds per day. 
Since recirculation rates and the influent/effluent concentrations of WCs have generally decreased 
from the first quarter, it can be assumed that emissions are still far below the FDEP maximum limit 
of 13.7 pounds per day. 

CONCLUSIONS AND RECOMMENDATIONS 

Despite the difficulties in maintaining the hydraulic performance of the IRA, downgradient VOC 
concentrations have continued to decrease, indicating that the recirculation wells have succeeded in 
reducing the mass of contaminants discharging to Lake Druid. System modifications were made 
during this 3rd quarter to further improve the stripping efficiency and hydraulic performance of the 
recirculation wells. 



Ms. Barbara Nwokike 
March 28,1999 
Page 6 

Harding Lawson Associates 

In closing, further monitoring of the treatment systems’ influent and effluent data will be performed 
during the fourth quarter. If you have questions or comments regarding this matter, please call 
Mark Salvetti at (78 1) 245-6606. 

Very Truly Yours, 

HARDING LAWSON ASSOCIATES 

Mark J. SalGetti, P.E. 
Technical Lead 

cc: File 
Wayne Hansel, Southern Division 
Cliff Casey, Southern Division 
Nancy Rodriguez, USEPA Region IV 
LT G. Whipple, NTC Public Works Officer 
Robin Manning, BEI 
Steve McCoy, Tetra Tech 
David Grabka, FDEP 
Alan Aikens, CH2M HILL 
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PERFORMANCE MONITORING AND SAMPLING PLAN - ANALYTICAL RESULTS 
GROUNDWATER RESULTS 
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